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Response to Amendment 

1. The amendment filed on December 5, 2005 has been accepted and entered. 

Claim Objections 

2. Claim 4 is objected to because of the following informalities: Claim 4 discloses that the 
metal halide film could be "CdT2" but T is not a known element in the periodic table. It is 
unclear if it was meant to be CdTe or Cd 2 T or Cdl 2 . Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

4. Claims 3, 4, 5, 14 and 19 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. 

The independent claim discloses using metal halides with a hexagonal crystal structure. 
However, the dependent claims disclose, for example, Hgh a tetragonal crystal structure, Inl an 
orthorhombic crystal structure, M3 has a monoclinic structure, and therefore does not enable the 
invention because the independent claim requires the metal halide films to be laminated along 
the c-axis of the hexagonal structure. (See attached Mat Web references that show the crystal 
structure property of the referenced crystals, and also see attached definitions of the Callister 
reference for the crystal classification). The claim requires lamination along the c-axis of the 
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hexagonal structure, but the dependent claims cite crystals that have other crystal structures 
which inherently cannot be laminated in the claimed direction. 

Drawings 

5. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the definition of the direction of the 
c-axis within the laminate structures must be shown or the feature(s) canceled from the claim(s). 

The examiner respectfully requests that the inventor provide a figure, (see below figure 
for an example) of a hexagonal crystal structure with the c-axis and a-axis defined, as it is 
claimed. Figure 5 contains some sort of crystal structure, but does not define axes and does not 
clearly define the lamination structure. No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will 
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be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 




(Figure from Materials Science and Engineering and Introduction, Callister, William D., 
Copyright 1997, Pg 38) 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

7. Claims 1-4, 6, 7, 9, 11-13, 15-16, 18 and 20 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Ikeda (US Patent 6,403,965 Bl). 

The applied reference has a common assignment with the instant application. Based 
upon the earlier effective U.S. filing date of the reference, it constitutes prior art under 35 U.S.C. 
102(e). This rejection under 35 U.S.C. 102(e) might be overcome either by a showing under 37 
CFR 1.132 that any invention disclosed but not claimed in the reference was derived from the 
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inventor of this application and is thus not the invention "by another," or by an appropriate 
showing under 37 CFR 1.131. 

Regarding claim 1, Ikeda disclose a flat panel x-ray detector (figure 2) which comprises: 

an X-ray-charge conversion film converting incident X-rays into electric charges (Figure 
2, elements 208-211); 

and a pair of electrodes (elements 212 and 103) disposed in contact with both surfaces of 
said X-ray-charge conversion film (see figure 2, where 212 and 103 are disposed on opposite 
ends of the conversion film); 

wherein said X-ray-charge conversion film has a laminate structure (Figure 2, elements 
208-21 1) including a plurality of metal halide films laminated (Claim 1, column 12, line 66- 
column 13, line 2) and differing in band gap from one another or differing in resistivity (Claim 1, 
column 12, line 66- column 13, line 2, materials of different resistivity inherently have different 
bandgaps), and halogen atoms contained in said plurality of metal halide films are of the same 
kind among them (column 10, lines 1-3). Ikeda discloses that the laminated materials are 
hexagonal structured elements such as Pbl 2 (column 12, lines 24-26), but does not explicitly state 
that they are laminated in the direction of the c-axis. However, it is inherent that the layers of a 
hexagonal structure must be laminated within the c-axis because there are no other planes in 
which the layering could occur. 

Regarding claim 2, Ikeda discloses a flat panel X-ray detector according to claim 1, and 
further discloses that the electrodes are a conductive film (aluminum, (column 7, line 7)), and 
further states that the metal halide can be either PbI2 (column 12, lines 24-26) or HgI2 (Column 
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12, lines 24-26). Although Ikeda does not explicitly state that the elements are lattice matched, 
however, it is inherent that they are because the metal halide is a hexagonal crystal structure and 
the aluminum a Face-centered cubic structure (this is an inherent property of Aluminum, see 
attached Material Guide), which makes the elements lattice matched. 




Layer 1 



Layer 2 



Regarding claim 3 and 4, Ikeda discloses that the metal halide film comprises at Pbl 2 
(column 12, lines 24-26). 

Regarding claim 6, Ikeda discloses a plurality of metal halide films comprise metal 
halides which are the same in kind with one another but differ in conductivity type from one 
another (or resistivity, as resistivity is the inverse of conductivity) (Claim 1, column 12, line 66- 
column 13, line 2). 

Regarding claim 7, Ikeda discloses that the plurality of metal halide films comprise an n- 
type metal halide film and a p-type metal halide film (column 10, lines 13-18). 

Regarding claim 9, Ikeda discloses a flat panel X-ray detector wherein said plurality of 
metal halide films comprise an n-type metal halide film, an i-type metal halide film and a p-type 
metal halide film (column 10, lines 13-18). 
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Regarding claim 11, Ikeda discloses that the plurality of metal halide films comprise 
mixed crystalline metal halides which are the same in kind with one another but additionally 
contain different kinds of metal elements therein (i.e. Pbl 2 (column 12, lines 24-26) and Hgl 2 
(Column 12, lines 24-26)). 

Regarding claim 12, Ikeda discloses that the plurality of metal halide films comprise a 
Pbl 2 (column 12, lines 24-26) 

Regarding claim 13, Ikeda discloses a flat panel X-ray detector wherein said plurality of 
metal halide films comprises various kinds of metal halides (Column 10, lines 1-3, which 
discloses Pbl 2 and Column 12, lines 24-26, which discloses Hgl 2 ). 

Regarding claim 15, Ikeda discloses that the electrode is made of Aluminum (column 7, 
line 7) comprise a face-centered cubic structure (this is an inherent property of Aluminum, see 
attached Material Guide) having a-axis which is approximately equivalent to (1 10) (This is an 
inherent property of a face centered cubic structure). 

Regarding claim 16, Ikeda discloses a flat panel X-ray detector which comprises: 

an X-ray-charge conversion film converting incident X-rays into electric charge (Column 
12, line 66- Column 13, line 2); 

pixel electrodes formed on said X-ray-charge conversion film to correspond with each of 
pixels which are arranged in a form of array (Column 12, lines 51-54 and 58-59); 

switching elements each electrically connected with each of said pixel electrodes 
(Column 12, lines 60-65); 
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signal lines each electrically connected with said switching element of each row (Column 
12, lines 60-65); 

scanning lines each electrically connected with said switching element of each column 
(column 12, lines 47-49); 

and a common electrode which is disposed on one of the surfaces of said X-ray-charge 
conversion film, which is opposite to the surface where said pixel electrodes of said X-ray- 
charge conversion film are disposed (Figure 2, element 212); 

wherein said X-ray-charge conversion film has a laminate structure (Figure 2, elements 
208-21 1) including a plurality of metal halide films laminated (Claim 1, column 12, line 66- 
column 13, line 2) and differing in band gap from one another or differing in resistivity (Claim 1, 
column 12, line 66- column 13, line 2, materials of different resistivity inherently have different 
bandgaps), and halogen atoms contained in said plurality of metal halide films are of the same 
kind among them (column 10, lines 1-3). Ikeda discloses that the laminated materials are 
hexagonal structured elements such as Pbl 2 (column 12, lines 24-26), but does not explicitly state 
that they are laminated in the direction of the c-axis. However, it is inherent that the layers of a 
hexagonal structure must be laminated within the c-axis because there are no other planes in 
which the layering could occur. 

Regarding claim 18, Ikeda discloses that the metal halide films comprise a plurality of 
Pbl 2 (column 12, lines 24-26). 

Regarding claim 20, Ikeda discloses a flat panel X-ray detector according to claim 1 , and 
further discloses that the electrodes are a conductive film (aluminum, (column 7, line 7)), and 
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further states that the metal halide can be either PbI2 (column 12, lines 24-26) or HgI2 (Column 
12, lines 24-26). Although Ikeda does not explicitly state that the elements are lattice matched, 
however, it is inherent that they are because the metal halide is a hexagonal crystal structure and 
the aluminum a Face-centered cubic structure (this is an inherent property of Aluminum, see 
attached Material Guide), which makes the elements lattice matched. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

10. Claims 5, 8, 10, 14, 17 and 19 are rejected under 35 U.S.C. 103(a) as being obvious over 
Ikeda (US Patent 6,403,965 Bl). 

The applied reference has a common inventor with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art only under 35 U.S.C. 
102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: (1) a showing under 37 
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CFR 1.132 that any invention disclosed but not claimed in the reference was derived from the 
inventor of this application and is thus not an invention "by another"; (2) a showing of a date of 
invention for the claimed subject matter of the application which corresponds to subject matter 
disclosed but not claimed in the reference, prior to the effective U.S. filing date of the reference 
under 37 CFR 1 . 1 3 1 ; or (3) an oath or declaration under 37 CFR 1.130 stating that the 
application and reference are currently owned by the same party and that the inventor named in 
the application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer in 
accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing that the 
reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 35 U.S.C. 
103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Regarding claim 5, Ikeda discloses the limitation set forth in claim 1 (see aforementioned 
paragraphs). Ikeda further discloses that the metal halide film comprises Pbl 2 (column 12, lines 
24-26) or Hgl 2 (Column 12, lines 24-26), and that the electrodes (made of aluminum, (column 7, 
line 7)), comprises a face-centered cubic structure (this is an inherent property of Aluminum, see 
attached Material Guide). Ikeda does not specify that the lattice constant is 6.45 angstroms and 
does not state that the lattice mismatch between the metal halide and the electrode is less than 
20%. However, the lattice constant is an inherent property of the material used and is therefore 
dependent on the material chosen as the electrode. The claimed lattice constant of 6.45 
angstroms is a property of gold. One of ordinary skill in the art would be motivated to use a gold 
electrode as such an electrode is a conventional electrode material that provides superior 
conductivity over aluminum. Further, one of ordinary skill in the art would be motivated to 
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reduce the lattice mismatch between the electrode and the metal halide layer in order to reduce 
internal damage (i.e. cracking or peel of laminated layer). 

Regarding claims 8, 10, 14, 17 and 19, Ikeda discloses the flat panel X-ray detector and 
further discloses that the plurality of metal halide films comprise Pbl 2 films (column 12, lines 24- 
26). Further Ikeda discloses using dopants and making layer n-type, p-type or i-type, in order to 
increase the resisitivity and control of the detection layers (column 7, lines 10-26). Although he 
does not explicitly disclose the claimed layers, one of ordinary skill in the art would be 
motivated to use the compositions as claimed in order to produce the desired amount of 
holes/electrons and/or conductivity. 

Response to Arguments 

1 1 . Applicant's arguments with respect to claims 1-20 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. US Patent 6,507,026 B2- commonly assigned application 

b. US Pre Grant 2001/0008271A1- commonly assigned application 

c. US Patent 6,933,503 B2- this reference discloses a planar x-ray detector using 
GaAs with a multilayer conversion element. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christine Sung whose telephone number is 571-272-2448. The 
examiner can normally be reached on Monday- Friday 7-3 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on 571-272-2444. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Christine Sung 
Examiner 
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